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[Claim 1] 

A rolling bearing for supporting a rolling roller, wherein numerous independent 
depressions having a shape like a minute recess portion are formed on a surface of each 
of rolling elements or a surface of a bearing ring while portions on the surface other 
than those where the depressions are formed are made smooth, so that the level of 
roughness is made substantially the same in both axial and circumferential directions. 
[0010] 

[Means for Solving the Problem] 

With a view to solving the problem, according to the invention, there is 
provided a rolling bearing for supporting a rolling roller wherein numerous independent 
depressions having a shape like a minute recess portion are formed on a surface of each 
of rolling elements or a surface of a bearing ring while portions on the surface other 
than those where the depressions are formed are made smooth, so that the level of 
roughness is made substantially the same in both axial and circumferential directions. 
[0011] 

Further, according to the invention, when axial and circumferential surface 
roughnesses are obtained to be indicated by a parameter RMS, a ratio RMS (L)/RMS 
(C) of axial surface roughness RMS (L) to circumferential surface roughness (C) is 
made to be 1.0 or smaller, and at the same time, a parameter SK value of surface 
roughness is made to be minus in both axial and circumferential directions so that a 
surface area ratio that is occupied by the minute depressions is in the range of 10 to 
40%. 
[0012] 

[Fimction] When the numerous independent depressions having a shape like a 
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minute recess portion are formed on the surface of each of the rolling elements or the 
surface of the bearing ring and the axial and circumferential surface roughnesses are 
obtained to be indicated by the parameter RMS, the ratio RMS (L)/RMS (C) of axial 
surface roughness RMS (L) to circumferential surface roughness (C) is made to be 1.0 
or smaller, and at the same time, the parameter SK value of surface roughness is made 
to be minus in both the axial and circumferential directions so that the surface area ratio 
that is occupied by the minute depressions is in the range of 10 to 40%, and an average 
area of the minute depressions is made to be in the range of 35 to 150 |_im^ when the 
minute depressions are reorganized by excludmg those whose equivalent circle diameter 
is 3 )j,m (|) or smaller. Therefore, the oil film forming rate on the rolling surface is 
increased, whereby no peeling damage is generated in the rolling surface even in the 
event that water exists in lubricant, thereby making it possible to extend the service life 
of the bearing. 
[0014] 

In a roller bearing for a rolling roller illustrated in Fig. 2, a surface of each of 
roller rolling elements 6 is formed into a minutely roughened surface 6a which is 
roughened in random directions by numerous independent depressions having a shape 
of a minute recess portion while portions on the surface other tiian those where the 
depressions are formed are made into a smooth surface. When surface roughnesses of 
the rolling element 6 are obtained in both axial and circumferential directions to be 
mdicated by a parameter RMS, the minutely roughened surface 6a is such that a ratio 
RMS (L)/RMS (C) of axial surface roughness RMS (L) to circumferential surface 
roughness (C)is made to be 1.0 or smaller or be in the range of 0.7 to 1.0, for example, 
and at the same time, a parameter SK value of surface roughness is made to be minus, 
for example -1.6 or smaller, in both the axial and circumferential directions. 
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[0030] 

While the durable life test was carried out on the needle roller bearing by 
providing the minute depressions on the surfaces of the rolling elements of the needle 
roller bearing, the same test was carried out on a roller bearing by providing minute 
depressions on a rolling surface of an inner ring or an outer ring of the rolling bearing or 
by providing minute depressions on both surfaces of rolling elements and the rolling 
surface of the bearing ring of the roller bearing. Then, a similar durability increasing 
effect is recognized in the results of the durable life test carried on the roller bearing. 
[Brief Description of the Drawings] 
[Fig. 1] An explanatory diagram of rolling equipment. 
[Fig. 2] An enlarged view of a bearing in the rolling equipment. 
[Fig. 3] An explanatory diagram showing a finished condition of a surface of a 
conventional rolling element. 

[Fig. 4] An explanatory diagram showing a finished condition of a surface of a rolling 

element of the invention. 

[Fig. 5] A sectional view of a needle roller bearing used in a service life test. 
[Fig. 6] A schematic view of a testing machine. 

[Fig. 7] A graph showing results of a test carried out for relationship between minute 

depression area ratio and durable life. 

[Fig. 8] A graph showing results of a test carried out for relationship between minute 
depression average area and durable life. 

[Fig. 9] A graph showing results of measurement of a metal contact rate of a 
conventional bearing. 

[Fig. 10] A graph showing results of measurement of a metal contact rate of a bearing 
of the invention. 
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Abstract of JP 4266410 (A) 
PURPOSETo raise oil film forming capacity even 
wlien water is present in lubricating oil and to 
prevent tlie generation of peeling damage by 
forming independent, fine, concave recesses on the 
rolling contact surface of ball-and- roller bearing. 
CONSTITUTION:Surface roughness RMS(L) in the 
axial direction/surface roughness RMS(C) in the 
circumferential direction is not more than 1.0 and 
both Sk values as a parameter of surface roughness 
in the axial direction and circumferential direction 
are made so as to become negative.; Further, by 
making the surface area ratio that is shown by fine 
recesses 1 0-40% and the average area 35- 
150mum<2> when arranging by omitting the 
diameter of equivalent circle of not more than 
Smumphi, the oil film forming rate of rolling contact 
surface is improved and, even when water is 
present in lubricating oil, peeling damage is not 
generated on the rolling contact surface and long life 
can be obtained. 
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